Healthcare waste encompasses a significant quantity of hazardous substances. Poor healthcare waste management can result in serious environmental and human health risks. Asian developing countries are densely populated, and some are highly resource constrained. These countries commonly fail to practice appropriate healthcare waste management. Moreover, facilities in these countries extensively lack proper waste segregation, collection, safe storage, transportation, and disposal. This mini-review recapitulates key issues of healthcare waste management confronting Asian developing countries. Regulations, legislation, and policies are found to be recent, and their implementation varies from one another. Variation in waste generation rate is common. Contradictory methods of waste measurement used by researchers leave these variations questionable. The absence of waste management training programmes roots ignorance among staff and handlers, which leads to unsafe waste handling and causes different health risks. Unsafe and illegal recycling of hazardous waste is a threat to human health, also landfilling is often confused with open dumping, causing environmental damage. Outdated incineration plants need to be replaced with autoclaving, steam sterilisation, and comparatively reasonable new practice of pyrolysis to avoid the emission of toxic gases. The significance of proper healthcare waste management cannot be ignored, especially in Asian developing countries; substantial improvements are required in order to protect the environment and human health from serious risks.
Introduction
Waste management is a sensitive issue all around the world. Mishandling and ignorance have created various environmental problems; especially in densely populated countries, such as China, India, Pakistan, and Bangladesh. These countries are among many that have reported to have waste management issues, particularly with waste generated from healthcare facilities (Harhay et al., 2010; Kumar et al., 2016; Patwary et al., 2009a) . These countries are included in the category of 'Developing Countries', and to date, various studies have reported on the inadequacies of waste management in the healthcare sector of these countries (Abdulla et al., 2008; Birpınar et al., 2009; Farzadkia et al., 2009; Mohee, 2005; Patil and Shekdar, 2001; Shinee et al., 2008) .
Healthcare waste is generated from the treatment, diagnosis, or immunisation of humans and animals. This waste is comprised of two different categories, namely hazardous and non-hazardous waste (Abd El-Salam, 2010; Ananth et al., 2010; Hossain et al., 2011; Patwary et al., 2011) . According to World Health Organization (WHO), 75% to 90% of healthcare-related waste is non-hazardous, while the remaining percentage, is considered as hazardous (Yves Chartier et al., 2013) . Hazardous waste is further categorised on the basis of its risk of causing infection and injury during its management process. These categories include sharps (scalpel blades and contaminated needles), infectious waste items contaminated with blood, body fluids, dressings, and intravenous (IV) lines, pathological waste, including microbiological cultures, blood samples, and anatomical body parts (World Health Organization, 2005) . Other waste includes instruments containing mercury, polyvinyl chloride (PVC) plastic, and radioactive waste (Sarkar et al., 2006) . The magnitude of waste generation is continually rising with the increase in global population, along with a plethora of medical facilities, and a general inclination towards disposable medical equipment. Moreover, owing to the use of advanced technological practices and safety concerns, disposable equipment is more commonly used in developed countries, thus resulting in them generating more waste than developing countries (Abd El-Salam, 2010; Manga et al., 2011) . Developed countries have formulated adequate policies, which are easily enforced as a result of access to sufficient resources (Blenkharn, 2006; Mohee, 2005; Tudor et al., 2005) . Developing countries, on the other hand, lack greatly in the ability to implement such policies owing to resource constraints. Multiple studies from developing countries brought forth evidence that hazardous waste is burned in the open air (Kerdsuwan and Laohalidanond, 2015) , mixed and collectively combined with municipal waste (Kemu, 2011) , illegally recycled, and then resold (Mohankumar and Kottaiveeran, 2011) , posing risk of serious and significant threat to both the health of handler and the environment.
The objective of this article is to review the previous research conducted on healthcare waste management in Asian developing countries and to identify the key issues related to this topic. Going forward, we will focus solely on Asian developing countries, as these countries experience some of the worst healthcare waste management practices. This review will guide researchers and other concerned authorities to identify the numerous issues in healthcare waste management and to find the best possible solutions to them. Also, in the presence of prior findings, it will provide a clear understanding to the current healthcare waste management problems in resource-constrained countries of Asia.
Methods
The selection of resource-constrained countries was based on the Human Development Index (HDI) and listed as high, medium, and low. This indexing pattern is recognised by the United Nations (Anand and Sen, 1994; Sagar and Najam, 1998) and is formulated to categorise different countries on the basis of their living standards and development in the areas of education, life expectancy, and gross domestic product (GDP) (Lind, 2004) . Previous studies have shown the link between HDI and healthcare waste management (Caniato et al., 2015) . Here, we used Web of Science and PubMed databases to select relevant studies on healthcare waste, which is comprised of hospital waste, clinical waste, infectious waste, hazardous waste, and biomedical waste, published between the years of 2000 to 2018. This period of 17 years was chosen because the existence of legislation on healthcare waste management in many Asian countries is relatively recent. Moreover, WHO published a handbook titled 'The Blue Book' in the year 1999/2000, which is considered as a milestone in understanding the healthcare waste management system. Only studies conducted after that period have been considered for review. In the first phase of selection, both the mentioned databases were consulted in an effort to retrieve research articles with the following keywords: healthcare waste, medical waste, hospital waste, clinical waste, and infectious waste. In the second phase, the published articles were reviewed and screened for their standard published language, and only the articles published in English were considered for inclusion in this study. Lastly, these extracted articles were further scanned to eliminate articles having irrelevant areas of focus, such as agriculture, industry, and history. The remaining articles were then further analysed to confirm their focus on healthcare waste management. These refined articles were found to have contained information about key methods of and steps to waste management and its generation, collection, segregation, transportation, storage, and disposal. At the final stage of article selection, 63 research studies belonging to Asian developing countries were gathered for this review; the list of countries and articles are shown in Table 1 . Apart from these scholarly research articles, published reports from WHO, local government documents, non-governmental organisation (NGO) reports, and World Bank reports related to this specific area of study will also be discussed in this review. A graphical representation is given in Figure 1 .
Policy and legislation
Healthcare waste has been classified into many different categories by WHO (categories listed in Table 2 ). Developed countries, such as the USA, Canada, and the UK, follow a standard guideline presented by WHO to manage their healthcare waste; they also have standard legislations in place, as well as strict and regular implementations of these legislations (Mühlich et al., 2003; Windfeld and Brooks, 2015) . Conversely, Asian developing countries have a very different scene when it comes to healthcare waste management, some of these resource-constrained countries have only fundamental laws and limited regulatory bodies to enforce the management of healthcare waste (Ali et al., 2012) . There are also some countries in the Asian region that have formulated a broad range of regulations for healthcare waste management; Table 3 shows the legislations and regularity authorities from those countries. However, there is a piece of evidence that suggests most of these countries lack in following regulations, as well as considering legislation in healthcare waste management (World Health Organization, 2017) .
Healthcare waste management practices
The management of municipal waste and healthcare waste can be said to share a few steps in common, such as generation, segregation, collection, storage, treatments, and disposal (Al-Khatib et al., 2016; Ciplak and Barton, 2012) .
Generation
It is necessary to first have authentic healthcare waste generation data to formulate waste management strategies. There are several factors that cause variations in healthcare waste generation, these are the size of the facility, the number of people being treated, the type of facility, and the type of treatments provided at the various facilities. Table 4 shows the average healthcare waste generation rate (WGR) in many Asian developing countries, and most of the data collected from these studies is focused on hospitals as a source. Here, it is important to note that in Table 4 , we selectively presented the results in the measuring unit of kg bed -1 day -1 , while other measuring units were not considered. Multiple studies have also used many other measuring units such as kg patient -1 day -1 (Alves et al., 2014; Gören and Ozdemir, 2011; Mugambe et al., 2012; Nemathaga et al., 2008; Sawalem et al., 2009 ), kg day -1 (Idowu et al., 2013; Manga et al., 2011; Moreira and Günther, Gai et al., 2009 Gai et al., , 2010 Yong et al., 2009; Zhang et al., 2013 2 India Athavale and Dhumale, 2010; Babu et al., 2009; De and Debnath, 2016; Gupta and Boojh, 2006; Hanumantha Rao, 2009; Mohankumar and Kottaiveeran, 2011; Nema et al., 2011; Onursal, 2003; Patil and Pokhrel, 2005; Rao, 2009; Verma et al., 2008 3 Pakistan Ali et al., 2015 , 2016 Jaffer, 2013; Kemu, 2011 Kemu, , 2014 Khattak, 2009; Kumar et al., 2010; Kumar et al., 2015a; Kumar et al., 2016; Kumar et al., 2015b; Qaiser, 2012; Sabiha-Javied et al., 2008; Shahida Rasheed SI, 2005; Sobia et al., 2014 4 Bangladesh Alam et al., 2008 Hassan et al., 2008; Patwary et al., 2009b; Patwary et al., 2009a; Sarkar et al., 2006; Syed et 2013; Tadesse and Kumie, 2014) , tonne day -1 (Shahida Rasheed SI, 2005) , and tonne week -1 (Sales et al., 2009 ). It has also been reported that some hospitals are unable to obey their capacity limits and it has been observed that a single bed is often occupied by more than one patient (Sobia et al., 2014) . The study on such hospitals has used the measuring unit of kg patient -1 . It has been observed from various studies that the healthcare facility WGR for both general and hazardous waste varies within a country: Such as from city to city, as well as on a large scale, such as from country to country (Kerdsuwan and Laohalidanond, 2015) ; Table 4 shows the fluctuation in the WGR from various regions. A prior study reported that the city of Lahore, Pakistan, had the highest WGR in the country, while another study on multiple cities in Pakistan showed an average WGR of 1.28, which is found to be among the lowest in the country. A study conducted in Karnataka, India, showed the highest WGR coming in at 2.31, (Pruss et al., 1999 Chemicals from diagnostic and experimental work, cleaning processes, housekeeping and disinfecting procedures, mercury waste, such as from broken clinical equipment and spillage, and cadmium waste from discarded batteries. Radioactive waste Liquid, solid, and gaseous waste contaminated with radionuclides generated from in-vitro analysis of body tissue and fluid, in-vivo body organ imaging and tumour localisation, and investigation and therapeutic procedures. whereas another study in the same region showed a very low WGR of 0.56. However, India's lowest WGR was shown through two studies conducted in the city of Lucknow with both of them culminating in a WGR of 0.5. Similarly, Bangladesh, which is a much smaller country in size and population to India and Pakistan, had the highest WGR rate, which was 1.58, whereas the lowest reported rate was 0.5. It was also observed that Pakistan and India share the highest WGR which is 2.0 and a few Indian regions, such as Lucknow and West Bengal, have a much lower WGR, which is 0.5 and 0.08, respectively. Kazakhstan was reported to have the highest WGR in Asian developing countries with a WGR of 5.34. Iran and Jordan are second and third highest with WGR values of 4.45 and 3.49, respectively. Indonesia and Lao PR are the only two Asian developing countries where the highest WGR value is lower than 1.0. Waste generation data is not usually recorded in many hospitals, but a well-planned management system is highly dependent upon the generation of this data. Waste quantities vary from hospital to hospital, and it is also depends upon the type of facility, as well as the economic situation of the region. Different types of waste quantities can be recorded by conducting interviews, or physically measuring the waste generation in the facility (Patil and Shekdar, 2001 ).
Segregation
Segregation of waste is one of the most crucial phases of waste management (Rao et al., 2004) . In developed countries, the rules and implementation of waste segregation are strictly and widely practiced. However, various studies in Asian developing countries have reported that there is a lack of proper practice in segregation and the implementation of standards, allowing it to vary from place to place. According to Gupta and Bhoojh (2006) and Patil and Shekdar (2001) , the absence of waste segregation might result in an increased quantity of infectious waste that harness the potential to turn general waste into the hazardous waste (Gupta and Boojh, 2006; Patil and Shekdar, 2001 ). Another study conducted in India showed that the waste segregation performed at generation points was occasionally mixed with general waste at the collection stage by waste handlers, making the entire process ineffective (Athavale and Dhumale, 2010) . According to the standard local rules of these developing countries, healthcare waste is supposed to be contained in colour-coded and labelled bags or containers. These issues are mostly caused by the lack of funds, awareness, ignorance of handling staff, and somewhat owing to lack of maintaining records.
Training and awareness
Poor waste management is mostly owing to the bad economic conditions of a country as the governments are unable to provide sufficient funds/support for clinical waste management (Da Silva et al., 2005) . Multiple studies demonstrated that Asian countries, such as India, Bangladesh, and Pakistan, lack in proper waste treatment facilities, training programmes, and safety measures (Ali et al., 2015; Ansari et al., 2013; Harhay et al., 2010; Patil and Shekdar, 2001) . Therefore, in order to overcome this deficiency, there should be a proper training and awareness programme for all healthcare staff members involved in waste generation and treatment processes (Mohee, 2005) . Several studies also indicated that the mistreatment of healthcare waste causes direct risks to handlers, children, scavengers, and those who are directly exposed to this infectious waste, these people are more likely to have diseases, such as Hepatitis and HIV (Coker et al., 2009 ). People with low socioeconomic status in Asian developing countries are abundantly involved in the recycling of infectious waste, especially syringes and other sharps, and through this recycling, they are often injured and put at an immense risk of contracting various diseases (Nema et al., 2011) . The second riskiest waste in the world is infectious healthcare waste; therefore, it needs to be handled appropriately by the trained people of the facility (Kumar et al., 2015b) . Increasing the level of education and understanding in this regard will assist greatly in enhancing the healthcare waste management situation. It is necessary to design continuous training and educational programmes for staff members as it will help in mitigating the possibility of inappropriate healthcare waste management (Qaiser, 2012) . It is highly suggested by many studies that training is an essential part in order to improve the healthcare waste handling issue in healthcare facilities (Kumar et al., 2015b) .
Storage
The next step after healthcare waste segregation is to move containers or bags to temporary storage (Pruss et al., 1999) . Storage facilities should also be sanitised on a regular basis, and a suitable temperature is to be maintained permanently. Storage duration should be as low as possible, and the location must have adequate bio-hazard warning signs to avoid accidents. Proper ventilation with a sufficient water supply and proper sewerage system should always be accessible. A few hospitals in Asian developing countries have been reported to have safe storage facilities (Al-Khatib et al., 2009; Rao, 2009) , while some government hospitals are also reported to keep their waste in open bins inside the facility for several days before it is removed for disposal (Akter, 2000) . According to Pruss et al. (1999) hazardous waste should not be kept for an extended period of time, however, most healthcare facilities in these countries lack hazardous waste labelling, proper waste storage containers, and storerooms (Yong et al., 2009) . Additionally, waste containers are not emptied in time, which results in waste dispersion at the location of the container. Some other facilities lack in the sanitisation of their storerooms, while some do not even use storerooms for waste storage cleaning equipment, and detergents are stored instead of waste containers. A number of healthcare facilities do not possess any storage areas and have their waste thrown outside in a municipal waste pile (Birpınar et al., 2009; Hassan et al., 2008) .
Transport
The European agreement concerning the international carriage of dangerous goods by road commonly known as ADR is commonly used by European countries for the transportation of hazardous waste (World Health Organization, 2015) . Some developed countries in Asia, such as South Korea, also practice a safe way to transport hazardous waste that is further monitored by an advanced tracking system (Jang et al., 2006) . All the information related to healthcare waste, including generation, waste categories, authorised transporters, a separate and safe pathway specialised for waste transportation (Marinković et al., 2008) , and treatment data is duly recorded. However, Asian developing countries are far behind in safe waste transportation and treatment. On-and off-site transportation of waste is carried out by staff members of the facility (Marinković et al., 2008) , as well as ineligible private contractors with no proper equipment, this allows all the personnel involved to be exposed to many health risks during its transportation (Bokhoree et al., 2014; Mastorakis et al., 2011) . In some cases, both facility staff and the transportation contractors have been found to be involved in transporting waste on-and off-site, respectively (Stanković et al., 2008) . In some regions, municipal transport is responsible for carrying the off-site waste, while the on-site waste is handled by hospital staff (Marinković et al., 2008) . Similarly, various studies have reported on the deplorable ways of transporting healthcare waste, such as the use of donkey cart (Ali et al., 2015) , improper pushcart, and single-wheel trolleys (Bdour et al., 2007) . Collectively, all these means of improper transportation can cause catastrophic results on human health through possible leakage and accidents, accidents of any kind may even be responsible for the spread of disease throughout the entire area. To overcome this issue, some studies suggest the use of the same methods employed by European countries, though, the economic condition of these developing countries makes it difficult to implement those methods until the socioeconomic conditions are improved, hopefully, within the near future.
Disposal
The ultimate goal of waste treatment is to turn the waste into harmless material through reducing its volume, infection risk, and the disposal of organic compounds (Gupta et al., 2009; Pruss et al., 1999) . Waste disposal is an essential part of waste management and developed countries around the world have been observed to use different methods for waste disposal, some of which are very high-tech and expensive. Researchers from different parts of the world are continually working on discovering new and more effective ways of waste treatment as it is directly related to the issue of environmental protection. Table 5 shows the different methods of disposal widely practiced in Asian developing countries.
Incineration
Incineration is the widely popular method used for treating pathological waste (Patil and Pokhrel, 2005; Sabiha-Javied et al., 2008) . It is a high-temperature, dry oxidation waste treatment process, which turns waste into ashes and gases (Diaz et al., 2005; Sapkota et al., 2014) . It has also been criticised for damaging the global environment (Salkin et al., 2000) . According to the United States Environmental Protection Agency (USEPA) in 2001, the usage of incineration for healthcare waste is declining. In the year 1999, the Philippines completely banned all waste burning in the country, including healthcare waste (Europe, 2004) . The shortcomings of incineration have been realised rather recently; environmentalist have taken into consideration that incineration only converts the waste into toxic ashes and noxious gases released into the air. Incineration plant workers are at a high risk of exposure to the gaseous emission from those practising plants and ultimately face the consequences of such (Gupta et al., 2009; Soliman and Ahmed, 2007) . Incineration plants are also considered to be the leading source of environmental damage owing to the formation of dioxins and mercury (Jang et al., 2006; Lee et al., 2002; Levendis et al., 2001; SeguraMuñoz et al., 2004) . Groundwater is also polluted by chemicals washed out during the cleaning of plants and by unsecured landfilling (Verma et al., 2008) . It is also highlighted that chemical emission in the air, which later lands on the ground, results in the contamination of all agriculture related food (Verma et al., 2008) . Asian developing countries have been using poor incineration techniques for a long period of time (Bazrafshan and Mostafapoor, 2011) .
Landfilling
Landfilling is one of the easiest and low budget waste disposal methods available. However, when it is not practiced properly, it causes a very high risk to human health and the environment (De and Debnath, 2016) . A previous study has considered landfilling as an unsophisticated waste disposal method. This method ideally requires very careful segregation in order to protect human health and the environment from a potential risk (Polprasert and Liyanage, 1996) . It has been reported that in Asian developing countries this approach is practiced in the form of open dumping on municipal sites, which is later openly burned (Vaccines and Biologicals, 2005) .
Recycling
Recycling municipal waste contributes to mitigating emissions as it reduces the requirement of virgin production of some products, but healthcare hazardous waste does not fall into this category. However, owing to poverty and other social reasons, unauthorised and illegal recycling is being practiced in Asian developing countries (World Health Organization, 2007) . Healthcare waste, including contaminated sharps, glass, and plastics, are scavenged and sold to local recycling plants. There is evidence from India, Pakistan and Bangladesh that healthcare waste plastic is recycled into drinking straws and toys, such activities expose humans to undetectable health risks (Ali et al., 2016; Jaffer, 2013) . Syringes are reportedly being reused in many places and such a practice is considered as the greatest threat to the public, according to Hauri et al., the reuse of syringes results in infections, such as Hepatitis B and C, to millions of people, while thousands are estimated to contract HIV every year (Hauri et al., 2004) .
Discussion
Asian developing countries are densely populated and rapidly moving towards urbanisation (Nguyen and Xuan, 2014) . According to Murtaza (2014) , around 35% of Pakistan's population is settled in large cities, with this figure expecting to climb to 50% of the total population within a decade. The majority of Asian developing countries are resource constrained and face many developmental challenges, which includes infrastructure. In such conditions, the shortcoming of healthcare waste management contribute to making this challenge more difficult. In order to resolve healthcare waste management issues, it is essential to properly assess the healthcare waste treatment practices. Such assessments will help to shed light on loopholes and provide better management options with the available resources. Better policy implementation must be practiced with the help of assessment results. Despite the apparent issues, healthcare waste management is mostly ignored by local state bodies. Governments have been found to be ignoring serious issues, which directly affect the environment and its inhabitants. Research studies on Asian developing countries are hardly enough to understand every aspect of this situation. There are very few studies conducted in healthcare waste quantification, segregation, transportation, treatment methodologies, and implementation of legislation.
Multiple studies have shown that improper segregation is one of the most significant problems in these countries; this situation could be improved with the help of international or local organisations, such as NGOs and community-based organisations (CBOs) that work towards the same goal around the world. NGOs, such as 'Prodipan' in the Khulna City of Bangladesh, which is supported by The United Nations International Children's Emergency Fund (UNICEF), and others have been working in various countries for more than a decade (Ahsan et al., 2012) . Some previous studies have reported that 75% of their respondents preferred Prodipan-provided disposal bins in their healthcare facilities (Hasan and Rahman, 2018) . Healthcare Foundation Nepal (HECAF), and 'Healthcare without Harm' supported by WHO, are also specifically working on healthcare waste management in accordance with their capabilities (Pariseau and M, 2011) . Other NGOs working in line with the previous mentioned NGOs could also be found and approached with appropriate proposals. These organisations can be involved in other progressive activities related to healthcare waste management (HCWM) in areas where the government and other regulatory authorities are unable to reach. Healthcare staff and waste handlers are found to have a lack of proper knowledge, and this is owing to the absence of training programmes provided by the facilities or by the government itself. Some mandatory programmes could be designed for staff members to train on the issues of segregation; these programmes will not be a significant financial liability for facilities or government, as most of the NGOs will use their own funds for such programmes. More organisations can be contacted for seeking support, and noticeable improvement could be achieved. To make these programmes more successful, some incentives could also be awarded, as a large number of stakeholders are from low-income sectors. Minor incentives can bring forth an initial interest in learning, training of staff, and waste handlers, making them aware of the value of their job and its impact. They should also be vaccinated to prevent infections, and if any of the staff members are found to be infected, they should be appointed to a safe distance away from patients. These training sessions will also help employees understand that if they complete their tasks, it will reduce their work burden. Plastic, paper, and other recyclable waste should not be mixed with hazardous waste and sold to generate revenue.
In order to motivate waste handlers to perform their jobs with complete honesty and enthusiasm, they should be granted the revenue generated from selling recyclable waste. As most of the waste handlers live their lives below the poverty line, these rewards will genuinely bring about a difference. Experimental studies can be performed to highlight the differences in their performance. However, a successful training programme is just one of many steps for safe healthcare waste management. Specialised equipment, such as colour-coded waste containers, safety gloves, masks, and others, should be supplied to all facilities.
Legislation regarding secure healthcare waste management lacks the monitoring of its implementation, and the value of such rules remains questionable. Local legislation in such countries cannot be compared with developed countries yet, as the majority of workers are unaware of these legislations. Stakeholders are often found to be confused about their responsibilities. If these countries current regulations do not satisfy the standards, there are several international policies that can be adapted to meet the standard (Pruss et al., 1999) . Even if the best policies are employed, the critical factor is then: How will these policies be acted upon? Therefore the governments of these countries should take responsibility to initialise the implementation of such rules, there should also be inspection teams, and an authentic database should be maintained. Previous studies have mentioned that noticeable improvements have been reported in the Kingdom of Bahrain after the recent improvement in HCWM legislation (Mohamed et al., 2009) . Other countries can learn from such cases and try to bring similar changes in their policies as these countries have much in common and there are reasonable chances for success. Multiple attempts to describe healthcare waste have been seen in a few other studies, however, the description level neither makes a clear picture of current circumstances, nor fills the gap in terms of knowledge. In such conditions, there is an essential need for a reliable database with data triangulation and verification methods. All kinds of hazardous waste should be monitored from generation to disposal (World Health Organization, 2014) .
Open dumping of infectious waste with municipal waste in unsecured landfills are common practices in these countries. Open burning without safety measures is another threat to public health and the environment, which is also found to be common practice in Asian developing countries. Moreover, workers on the landfill site, collection network, and some incineration plants are working without safety equipment (Kumar et al., 2015a) . Sale of healthcare waste to illegal recycling plants and individuals have been reported by the media on multiple occasions and locations throughout Asian developing countries. Healthcare waste is illegally recycled into children's toys and drinking straws (Jaffer, 2013; Perchard, 2016) . Domestic sewer lines are used for draining the liquid waste from healthcare facilities with no prior or proper treatment. When these drainage lines overflow or get blocked during rains or floods, the infected liquid spreads to the streets, where it directly comes into contact with humans and causes serious health issues.
Healthcare waste management needs compact policies and resources to strictly implement such policies. Densely populated areas and the increasing rate of urbanisation in Asian developing countries makes it complicated to overcome all these issues at once. However, there is a need to take some improvement steps within the limits of available resources to mitigate the health risk in these countries. Waste reduction strategies and segregation can bring about noticeable changes, whereas, brief training sessions by doctors to staff members and waste handler to educate them about the importance of healthcare waste management and how dangerous it can be for their health and people around them, can remove the element of ignorance. Table 6 presents alternatively categorised treatment options for healthcare waste. Some methods of healthcare waste management are proved to be very effective in developed countries, but most of them are difficult to adopt by the resource-constrained countries of Asia. This is mainly because of the high cost of implementing (Hagen et al., 2001) , legitimate policies (Moreira and Günther, 2013) , level of segregation (Anastasiadou et al., 2012; Ferreira et al., 2012) , and support from developed countries (Kühling and Pieper, 2012) . Throughout all these difficulties, there is still a lot in the form of reachable approaches for Asian developing countries to improve their healthcare waste management.
Like many other countries, it is also common in most Asian developing countries to give a ritual funeral to dead bodies. Infected bodies must be treated with appropriate chemicals and techniques (Salkin et al., 2000) . Bedding, gloves, clothes, pharmaceuticals, and medications are considered to be cytotoxic and must be incinerated properly (Askarian et al., 2013) . Hazardous pharmaceutical waste should be sent back to their manufacturers for safe treatment before disposal (Dias-Ferreira et al., 2016; Smith, 2002) . In order to generate some revenue from waste recycled sharps, both metal and glass items can be sterilised thoroughly before being sent for recycling, this should also be monitored very strictly as a careless act can be very harmful and have catastrophic effects. However, if this waste is radioactive, infected, or cytotoxic, recycling cannot be considered (Askarian et al., 2004) . Radionuclides items should be contained in safe boxes and submitted to concerned government authorities for treatment (Krauskopf, 2013) . Other items, such as cotton buds, patient's cotton dressings, and infected equipment, should be treated with pyrolysis; this is considered an environment-friendly technique with energy recovery (Salkin, 2003) . Healthcare waste water should also be treated before being released into municipal sewer lines. However, wastewater treatment, such as reverse osmosis and membrane bioreactors, are somewhat costly and cannot be adopted in these countries. Therefore, disinfectants should be considered to minimise the risk.
Implementation of all these steps can bring dramatic improvements in healthcare waste management conditions in Asian developing countries. However, before putting these policies, techniques, and methods to work, they should be carefully investigated, and their pros and cons should be discussed with the relevant authorities. Special budgets need to be announced in accordance with availability; with external support being pursued from NGOs and other international bodies. Healthcare waste management has a very high significance owing to its hazardous properties and unavoidability. Problems identified and summarised in this article can be viewed from a different perspective, and further research studies can be carried out on its basis. It has been detected that most studies conducted in this area are qualitative and there is a need to conduct quantitative research for getting more authentic data and outcomes. Healthcare waste management improvement techniques can be analysed on the basis of their effectiveness, and further improvements can be made.
Conclusion
Healthcare waste management is a subject of profound concern among all developed countries. Despite the severe nature of this issue, there is little attention given to it in Asian developing countries, all of which evidently lack in waste management strategies, strong policies, proper knowledge, awareness, strict regulation, legislation, sufficient funds, and most importantly, their implementation. There is an acute need for progress in both the technological aspect and the management strategies. However, according to the current situation in these resource-constrained countries, some precautions, such as proper segregation of waste, can help improve this condition, along with a disposal cost reduction. An efficient information management system can be adopted from developed countries to manage waste storage, waste transportation, and waste disposal properly. Furthermore, in order to control the situation, special budgets should be fixed for healthcare waste management; NGOs and other international bodies could also be involved in initiating a progressive plan. Adoption of new technologies can help in reducing the management cost with minimum labour requirements along with risk mitigation. However, even after all these steps are implemented, it will take a significant amount of time for the situation to reach an acceptable level.
Limitations
This study has been limited to healthcare waste management in Asian developing countries and focused only on the problems and challenges faced by these countries. Waste management technologies and their impact have not been deeply discussed.
Mostly we have relied on research articles indexed in Web of Science and PubMed, along with some international reports; other resources have not been taken under revision for this study.
Future studies
The researchers should conduct more in-depth studies on healthcare waste management practice in regions where healthcare waste management is not given much attention. They should discover a feasible solution for healthcare waste management in developing countries to help them improve their condition.
Behavioural and socioeconomic studies should be conducted to provide a solution for system improvement and to find loopholes in the current rules and policies that do not fit in circumstances of developing countries owing to the scarcity of resources. More data should be generated with the help of scientific studies to pave the way for future researchers to develop environmentally sustainable healthcare waste management methods.
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